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AB The adenovirus El DNA region consists of two transcription units, E1A and 
E1B. In this paper we report that the E1A-E1B 

cotranscripts containing sequences of both the E1A and E1B regions are 
synthesized during adenovirus type 40 (Ad40) infection of A549 cells. 
Cytoplasmic RNA was isolated from Ad4 0-inf ected A549 cells at 24, 72, and 
100 h post infection (p.i.). The complementary (c) DNA was synthesized by 
reverse transcription using an oligo-dT primer and then amplified by the 
polymerase chain reaction (PCR) using primers derived from the E1A and 



regions. The cDNAs thus amplified were sequenced either directly or after 
cloning into bacteriophage M13 vectors. Analysis of cDNA 
indicated that the E1A-E1B cotranscripts are 

synthesized at 72 h p.i., but not at 24 or 100 h p.i. Nucleotide 
sequences 

of three cDNAs of the E1A-E1B cotranscripts indicated 

that the cotranscripts originate from the E1A promoter and lack sequences 
for both the E1A poly (A) site and E1B cap site. The splices create open 
reading frames for E1A-E1B fused polypeptides around 
the E1A-E1B junctions in these mRNAs . Most 

interestingly, the sequence analysis showed that the 5 f and 3 ! splice 
junctions in the two E1A-E1B cotranscripts do not 

conform to the splice consensus GT-AG rule. Our results thus suggest that 
factor (s) which lead to unusual splicing in the El mRNAs are present in 
Ad40-infected A549 cells. 
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AB Adenovirus (Ad) -based vectors have great potential for use in 

the gene therapy of multiple diseases, both genetic and nongenetic. While 
capable of transducing both dividing and quiescent cells efficiently, Ad 
vectors have been limited by a number of problems . Most Ad 
vectors are engineered such that a transgene replaces the Ad 
Ela, Elb, and E3 genes; subsequently the 

replication-defective vector can be propagated only in human 293 

cells that supply the deleted El gene functions in trans. Unfortunately, 

the use of high titers of El-deleted vectors has been repeatedly 

demonstrated to result in low-level expression of viral genes still 

resident in the vector. In addition, the generation of 

replication-competent Ad (RCA) by recombination events with the El 

sequences residing in 293 cells further limits the usefulness of 

El-deleted Ad vectors. We addressed these problems by isolating 

new Ad vectors deleted for the El, E3, and the E2b gene 

functions. The new vectors can be readily grown to high titers 

and have several improvements, including an increased carrying capacity 

and a theoretically decreased risk for generating RCA. We have also 

demonstrated that the further block to Ad vector replication 

afforded by the deletion of both the El and E2b genes significantly 

diminished Ad late gene expression in comparison to a conventional 

El-deleted vector, without destabilization of the modified 

vector genome. The results suggested that these modified 

vectors may be very useful both for in vitro and in vivo gene 

therapy applications . 
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AB Adenoviruses possess four early gene clusters. E1A, and 
E1B sequences are directly involved in the initiation of 
transformation of both rodent, and human cells. Oncogenic potential of 



in vitro immortalized rodent cells is also dependent on the expression of 
E1A, and E1B. Genes E2A, and E2B are 

coding for DNA-binding proteins. These regions may influence the 
frequency 

of in vitro transformation if complete virions were used for the 
immortalization of rodent cells; The existence of the E3 gene cluster, 
which has been shown to be non-essential to the productive replication in 
certain host cells, is unique for the adenovirus family. Foreign DNA 
fragments inserted into E3 or replacing it may modify the host range of 
adenovirus, and may initiate oncogenic transformation of rodent cells. 

May 

cellular oncogenes replace the non-essential region of the adenoviral 
genome? Are host-range modifications, the formation of defective genomes, 
and interactions of viral, and cellular DNA in vivo biological properties 
of adenoviruses? These questions are discussed in the light of recent 
findings concerning virus-coded functions which may modify chromatin 
structure, and may be associated with oncogenic potential of adenoviruses 
in the natural hosts . 
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AB The pSub201-pAAV/Ad plasmid cotransf ection system was developed to 
eliminate homologous recombination which leads to generation of 
the wild-type (wt) adeno-associated virus type 2 (AAV) 
during recombinant vector production . The extent of 

contamination with wt AAV has been documented to range between 0.01 and 
10%. However, the precise mechanism of generation of the contaminating wt 
AAV remains unclear. To characterize the wt AAV genomes, 
recombinant viral stocks were used to infect human 293 
cells in the presence of adenovirus. Southern blot analyses of 
viral replicative DNA intermediates revealed that the contaminating AAV 
genomes were not authentic wt but rather wt AAV-like sequences derived 
from recombination between (i) AAV inverted terminal repeats 
(ITRs) in the recombinant plasmid and (ii) AAV sequences in the 
helper plasmid. Replicative AAV DNA fragments, isolated following 
amplification through four successive rounds of amplification in 
adenovirus-infected 293 cells, were molecularly cloned 
and subjected to nucleotide sequencing to identify the recombinant 
junctions. Following sequence analyses of 31 different ends of AAV-like 
genomes derived from two different recombinant vector stocks, we 
observed that all recombination events involved 10 nucleotides 
in the AAV D sequence distal to viral hairpin structures. We have 
recently 

documented that the first 10 nucleotides in the D sequence proximal to 

the 

AAV hairpin structures are essential for successful replication and 

encapsidation of the viral genome (X.-S. Wang et al., J. Virol. 

71:3077-3082, 1997), and it was noteworthy that in each 

recombinant junction sequenced, the same 10 nucleotides were 

retained . We also observed that adenovirus ITRs in the helper 

plasmid were involved in illegitimate recombination with AAV 

ITRs, deletions of which significantly reduced the extent of wt AAV-like 

particles. Furthermore, the combined use of recombinant AAV 

plasmids lacking the distal 10 nucleotides in the D sequence and helper 
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AB The entire, measles virus (MV) hemagglutinin (HA) -coding region was 

reconstructed from cloned cDNAs and used as part of a hybrid 
transcription 

unit to replace a region of the adenovirus type 5 genome corresponding to 
the entire Ela transcription unit and most of the Elb transcription unit. 
The resulting recombinant virus was stable and able to replicate to high 
titers in 293 cells (which constitutively express the complementary 
Ela-Elb functions) in the absence of helper virus. 

During infection of 293 cells, the hybrid virus expressed MV HA protein 
which was indistinguishable from that expressed in MV-infected cells in 
terms of immunoreactivity, gel mobility, glycosylation, subcellular 
localization, and biologic activity. Infection of 293 cells with the 
hybrid virus led to high-level synthesis of the MV HA protein (equivalent 
to 65 to 130% of the level seen in MV-infected cells) . At late times 

after 

high-multiplicity hybrid virus infection of HeLa and Vero cells (which do 
not express El functions), the level of HA protein synthesis was at least 
35% of that seen in 293 cells. This MV-adenovirus recombinant will be 
useful in the study of the biologic properties of the MV HA protein and 

in 

assessment of the potential usefulness of hybrid adenoviruses as 
live-virus vaccine vectors. 



